Professor R B Welbourn (Postgraduate Medical School, London) said that Mr Kirk had developed a fascinating approach to the concept that vagotomy alone might not reduce gastric secretion sufficiently for the reliable control of duodenal ulcer and that the combination of vagotomy and antrectomy, while providing very adequate control of ulceration, increased the operative risks and the incidence of undesirable sequels. Time would show whether his operation achieved the best of both worlds. If Professor Welbourn understood Mr Kirk aright, he was not removing the whole of the antral mucosa. It seemed to Professor Welbourn that, if this operation was really to achieve its objective, Mr Kirk should develop a technique for ensuring complete mucosal antrectomy. The data which he had presented on the production of gastric acid secretion suggested that the fall was profound but it would be nice to see more studies along these lines and a comparison with vagotomy and with vagotomy plus formal antrectomy.
Section of Surgery 575 (6) The external suture line from which leakage could occur is very small.
[A description of the technique of mucosal antrectomy in the treatment of duodenal ulcer has been published in the British Journal of Surgery (Kirk 1965 ).] Professor R B Welbourn (Postgraduate Medical School, London) said that Mr Kirk had developed a fascinating approach to the concept that vagotomy alone might not reduce gastric secretion sufficiently for the reliable control of duodenal ulcer and that the combination of vagotomy and antrectomy, while providing very adequate control of ulceration, increased the operative risks and the incidence of undesirable sequels. Time would show whether his operation achieved the best of both worlds. If Professor Welbourn understood Mr Kirk aright, he was not removing the whole of the antral mucosa. It seemed to Professor Welbourn that, if this operation was really to achieve its objective, Mr Kirk should develop a technique for ensuring complete mucosal antrectomy. The data which he had presented on the production of gastric acid secretion suggested that the fall was profound but it would be nice to see more studies along these lines and a comparison with vagotomy and with vagotomy plus formal antrectomy.
Mr Norman C Tanner (London) said that those who had in the past carried out partial gastrectomy, leaving the pyloric antral seromuscularis and exenterating the pyloric antral mucosa according to the methods of Finsterer and Bancroft, would remember how extremely hiemorrhagic a procedure it was to dissect up the mucosa. He was interested to see that Mr Kirk found it almost a bloodless procedure, no doubt achieved by the submucosal infiltration with a weak adrenaline solution. One of the advantages of this operation described by Mr Kirk over formal antrectomy appeared to be that there was no need to close a difficult duodenal stump.
It was unlikely that all the antral mucosa was removed by thisprocedure, as Professor Welbourn suggested, but at least it was comparable in its effect to the average antrectomy effected by resection of the lower quarter or third of the stomach. Mr Tanner did not think that leaving a small fringe of pyloric antral mucosa would produce such dire effects as used to be experienced following gastrectomy when prepyloric closure and retention of the antral mucosa had been practised.
It was obviously not possible to pronounce a verdict on this procedure immediately. As with all new operations, it now needed to be tried out by other surgeons and its value would be judged by its late results as compared with formal antrectomy and by its operative mortality.
Review of Parenteral Feeding [Abridged]
by Ivan D A Johnston Mch FRCS (Department ofSurgery, Postgraduate Medical School, London, and Hammersmith Hospital) Intravenous feeding is required in any long illness when the oral intake of food remains inadequate for long periods. Prolonged recovery from severe trauma or major operations may be associated with severe weight loss and some patients may die in a state of malnutrition having lost 30% or more of their body weight. The solutions available today make it possible to give large amounts of nutrients intravenously in relatively small volumes of fluid for prolonged periods. Not many patients need intravenous feeding and the precise indications for its use have not been defined.
Amino-acid Solutions Intravenous infusions of amino acids have been used clinically for nearly thirty years (Elman 1940) . Calories given at the same time as amino acids help to reduce breakdown of protein and loss of nitrogen in the urine (Lawson 1965) .
Two types of amino-acid solution have been developed: First, the enzymatic hydrolysis of casein produces a mixture of amino acids and peptide fragments; these preparations are acid and contain about 66 % free amino acids. Mixtures of pure crystalline amino acids have been prepared recently. The total nitrogen and amino-acid concentration of these solutions is greater than that of the hydrolysates and the pH is higher. The possible advantages of the synthetic solutions were studied by comparing the effect of the two amino-acid preparations on the nitrogen balance in two similar groups of patients. The reduction in nitrogen loss during and after infusion was similar with both preparations; thrombophlebitis occurred to the same extent with each type of solution. There is no evidence that the synthetic amino acids are in any way superior to the casein hydrolysates (Johnston 1965, unpublished data).
Fat Emulsions
Fat emulsions contain large numbers of calories in small volumes of fluid and are thus of importance in any regime of parenteral feeding. Intravenous fat preparations, however, were extremely toxic until soya-bean oil emulsions were tried and found satisfactory (Schuberth & Wretlind 1961 ). The addition of fat to a solution does not increase the tonicity and fat alone does not cause thrombophlebitis.
Infused fat is metabolized rapidly in the body and about 70 % of the carbon contained in fat can be detected as expired carbon dioxide within a few hours. The size of fat particles in the emulsions is similar to naturally occurring chylomicrons and the body deals with both in a similar fashion. Prolonged infusions increase the coagulability of blood and heparin is indicated during prolonged infusions (Amris et al. 1964) . Alteration of liver function and liver damage has been reported but the amount of intravenous fat which can be tolerated by man is uncertain.
Indicationsfor Use
There is good evidence that a positive nitrogen balance and constant body weight can be maintained in normal subjects by parenteral feeding. Patients with intestinal fistule were studied in some detail when intravenous nutrients were the only source of calories. The amount of discharge from the fistule was reduced when oral intake ceased and weight losses were only slight. It was possible to maintain a positive nitrogen balance for many days at a time by parenteral means. Any increase of the calorie or nitrogen intake did not cause any gain in body weight.
There is good evidence that intravenous feeding can maintain, rather than improve, the nutritional state and it is suggested that it should be commenced when oral intake remains inadequate or impossible after some days and before any major nutritional problems develop. In one man who had a major abdominal operation after one month of intravenous feeding the post-operative balance of nitrogen was only slightly negative; his wounds healed satisfactorily and his recovery was uneventful. Patients with severe ulcerative colitis often lose large amounts of protein and are unable to maintain an adequate intake. Intravenous feeding can provide useful additional nutrients in these patients and help to maintain their weight.
Patients with chronic renal failure lose weight.
Various factors such as sepsis and uremia contribute to protein breakdown and associated weight loss. Infusions of amino acids in fact do not accelerate the increase of blood urea in urnmia and they can be of value in the management of renal failure. Intravenous nutrients can be used to supplement oral intake in unconscious patients or during recovery from severe burns. The value of intravenous feeding during short periods of starvation and tissue breakdown following surgical operation is uncertain. Some claim that the nitrogen deficit and the loss of body weight can be reduced by giving large amounts of nitrogen and calories intravenously (Beal et al. 1957 ). Others consider it unwise and unnecessary to give extra nutrients during the catabolic response to trauma, as extra nitrogen is lost in the urine at this time (Moore 1959) . It would appear that the negative balance of nitrogen can be reduced but not abolished by giving about 0-2 g of nitrogen and 45-50 calories per kg per day to post-operative patients. There is no evidence that parenteral nutrition immediately after operation is of value or hastens full recovery. Some consider that post-operative tiredness is reduced but measurement of subjective feelings is unreliable.
The amount of infused amino acids lost in the urine is increased for some days after injury and it is suggested that intravenous feeding will be more efficient in the anabolic phase of the response and should only be used at that time if oral feeding has not been resumed. Less than 10% of infused amino acids can be detected in the urine at any time.
Practical Considerations
The cost of intravenous feeding must be considered in any prolonged plan of treatment. The daily cost of providing complete parenteral nutrition of an adult is about £8.
The acidity and the hypertonicity of the solutions of amino acids and carbohydrates cause thrombophlebitis when peripheral veins are used for infusion. Thrombophlebitis occurs in over 80% of infusions after two days and the discomfort of the treatment is a serious disadvantage. Some change the infusion site twice daily but it is more satisfactory to place a catheter in a large, central vein if a prolonged infusion is planned.
The hypertonic solutions of carbohydrates, and in particular sorbitol, have an osmotic diuretic effect on the renal tubules. As a consequence potassium is lost in considerable amounts during prolonged infusions and must be replaced. Potassium is not present in any quantity in any of the preparations. Casein hydrolysates contain considerable quantities of sodium and overloading with sodium can occur if excess amounts are infused. Constant attention must be paid to electrolyte balance during treatment.
Intravenous feeding is safe and relatively efficient and has an important part to play in the maintenance of nutrition and in the survival of patients who develop major complications after surgery.
(This work will be published more fully else-
where.]
